Abstract: Avian census data from tropical Pacific islands often are limited to brief, one-time surveys. These efforts yield information about species' presence and distribution but reveal little about variation in abundance through time. This variation may be important for refining and optimizing survey methods and, in turn, assessing habitat preferences, population status, activity patterns, or the impact of disturbance on the abundance and distribution of island birds. The objective of this study was to determine if intra-or interannual patterns exist in the recorded abundance of resident land birds. Forest birds on Tutuila Island, American Samoa, were surveyed each month from 1992 to 1996 at 35 stations on six transects distributed around the island. We used multiple regression techniques to determine that seasonal patterns in detected abundance exist in several species, most notably the Purple-capped Fruit-dove, Ptilinopus porphyraceus, and the Wattled Honeyeater, Foulehaio carunculata. Intraannual patterns may be associated with seasonally variable vocalizations or with concentrations of birds at particular resources. Interannual trends in abundance were not islandwide for any native species during the study period; they were localized and as such may be attributable to small-scale changes in habitat rather than to overall changes in population size. The results of this study, especially that the abundance of nonmigratory island birds is seasonally variable, reinforce the importance of year-round monitoring in the study and conservation of Pacific birds.
Fluctuations in animal populations may be episodic or cyclic or both and may take place on several time scales. An understanding of temporal variation in bird detection is necessary to use survey data to determine habitat preferences and conservation priorities. For example, if certain species were more vocal or mobile during particular seasons, such as breeding or fruiting seasons, the detected abundance and distribution of birds would depend upon the time of year during which a survey were conducted. Time-series data help minimize the influence of temporary, anomalous conditions (e.g., unusually high temperatures or precipitation during 1 month) on the relative abundance of birds recorded among sites and forest types.
Pacific islands provide an ideal opportunity to investigate temporal patterns in tropical bird abundance under relatively controlled conditions. In contrast with the continental Tropics, where land-bird communities are diverse and temporal patterns are strongly influenced by altitudinal gradients in food abundance and by latitudinal and altitudinal migration (Levey 1988 , Innis 1989 , Loiselle and Blake 1991 , Pacific Island land-bird communities generally are depauperate, and most species are nonmigratory (Pratt et al. 1987) . The isolation of land masses in the South Pacific discourages regular or seasonal (climate-driven) interisland movement by forest birds. Fluctuations in the observed abundance of land birds over time, therefore, typically are linked with intraisland events and processes rather than with events occurring in a nearby or surrounding land area.
On Pacific islands, as is the case virtually everywhere, populations of native biota are threatened by an array of anthropogenic pressures (Fosberg 1965 , King 1985 , Loope et al. 2001 ). On these islands, such directional and often cumulative pressures are superimposed on natural disturbance regimes, such as hurricanes. Natural and human disturbance together influence fluctuations in availability of habitat and resources, and in the incidence and abundance of bird species.
Time-series survey data rarely are available for assessing the status of populations, systematic seasonal variation, and the impacts of environmental change on Pacific island birds and their habitats. Our knowledge of Pacific birds in many cases is based on only a few weeks or months of surveys that at best are repeated at intervals of years (e.g., Engbring and Ramsey 1989 , Steadman and Freifeld 1998 , Buden 2000 . To maximize areal coverage, brief, one-time surveys often involve large numbers of observers (possessing various levels of skill and experience), and repeated surveys often have little or no continuity of observers (Thomas 1996) . Furthermore, the use of survey data to estimate absolute abundance is fraught with analytical problems (see Thomas 1996 and references therein). The variable circular plot (VCP) method often has been used in island bird surveys. Distance estimation in VCP surveys is intended to provide data for deriving species density per unit area and, in turn, to calculate population estimates (Scott et al. 1981 , Buckland et al. 1993 , Fancy 1997 .
Seventeen species of land birds inhabit Tutuila Island, American Samoa (Watling 1982 , Pratt et al. 1987 . Of these, 12 are native residents, one is a wintering migrant, and four are nonnative. All genera present in American Samoa are widespread in the tropical Pacific, and all but one species, the Samoan Starling, Aplonis atrifusca (endemic to the Samoan Archipelago), are found through most or all of Samoa, Tonga, Fiji, and associated islands (Watling 2001) .
Assessment of survey data from Tutuila indicated that forest bird numbers declined steeply from 1986 levels subsequent to severe hurricanes in 1990 and 1991 (Engbring and Ramsey 1989, Department of Marine and Wildlife Resources 1994) . As a result of this assessment, a monthly forest bird monitoring program was developed, and the government of American Samoa enacted a ban on the hunting of native birds and bats in 1992. We continued the monitoring program from 1994 to 1996. This series of bird surveys is unique in the tropical Pacific because it was monthly rather than annual, it was conducted by only three observers, and the methodology was consistent. The objectives of this research were to monitor the status of forest birds on Tutuila and to determine whether systematic temporal patterns exist in the recorded abundance of nonmigratory island birds.
materials and methods

Study Site
Tutuila Island (14 19 0 S, 170 44 0 W; 137 km 2 ) is the largest of the seven islands composing the U.S. Territory of American Samoa, located in the central Pacific (Figure 1 ). Tutuila is a heavily eroded volcanic fragment with extremely steep topography and a maximum elevation of 653 m. Native forest composes roughly 60% of the island's vegetation cover (Figure 1 ). Mature rain forest is restricted to the least accessible areas and upper elevations of the island (about 34% of the total land area). The remainder of the island supports a combination of native secondary forest, plantations, and managed vegetation in villages and urban areas. The human population of Tutuila was about 68,000 in 2002 and growing at an annual rate of 2.31% (Central Intelligence Agency 2002). The climate in American Samoa is moist tropical, with average annual temperatures of 26-28 C. Annual rainfall averages ca. 400 cm. Maximum temperatures and precipitation occur between December and April (National Oceanic and Atmospheric Administration 1996).
Bird Surveys
Forest birds were surveyed each month from September 1992 through August 1996 at 35 stations located along six transects distributed around Tutuila (Figure 1 ). Stations were located 100 to 150 m apart, and each transect contained 5 to 10 stations. Transects deliberately were placed to sample a wide range of habitats (Freifeld 1999) . Some transects traversed relatively homogeneous conditions of elevation and forest type; others traversed gradients of elevation, forest type, and/or human disturbance.
We counted birds using the variable circular plot (VCP) method (Reynolds et al. 1980) . All data were collected by P. W. Trail (1992 Trail ( to 1994 Trail ( ), A.T. (1992 Trail ( to 1996 Trail ( ), and H.B.F. (1994 Trail ( to 1996 . All counts were conducted between sunrise (0530-0600 hours) and 1000 hours (Blake 1992) . Two observers conducted most counts and then for consistency compared numbers for each species in the field at the conclusion of each 8-min count. We included only one observer's data for each count in the data analysis. We acknowledge that the use of three observers may have introduced some artificial variation to the data. We believe that the long duration of each observer's participation (2 to 4 yr), the presence of one ''continuity'' observer throughout (A.T.), and the use in our analysis of A.T.'s data whenever available minimizes this potential variation.
We conducted 1657 individual 8-min counts at 35 stations over 48 months. Rainy or windy conditions occasionally prevented counts at individual stations on a particular day, and sometimes logistics did not permit revisiting the station during the same month. Thus, the number of counts conducted at individual stations varied between 46 and 48.
We found that distances estimated for different species in various forest types were highly unreliable, even for observers with years of experience on Tutuila and in spite of calibration exercises (H.B.F., unpubl. data). Furthermore, the columbids in particular are ventriloquial, and accurate distance estimation for these species is extremely difficult (see also Scott et al. 1981) . Species densities and absolute abundances derived from such data consequently should be treated with great caution. Craig (1996) made a similar observation of VCP data he collected on Saipan (Commonwealth of the Northern Mariana Islands).
Because of the difficulty of accurately estimating densities, we considered in our analysis only the actual number of birds recorded. Although we recorded distance estimates for every bird detected according to the standard field protocol for VCP surveys, we used these estimates only as a means of keeping track of birds and avoiding double-counting during the actual 8-min count. We did not use distance estimates to calculate effective detection radii, densities, or absolute abundances for each species.
Data Analysis
To detect interannual and seasonal fluctuations for each species, we used a multiple regression model (Neter et al. 1983:226-263 ). The regression model included terms to describe 6-and 12-month-long cycles and linear, quadratic, and cubic trends in the data.
The model is
where Y t is the raw census data,
is the seasonal component, and I t ¼ e t is the irregular or ''noise'' component, where t ¼ 1; . . . 48 months, b 1 ; . . . ; b 7 are regression coefficients for each term, and the e t s are regression residuals, which we assumed to be independent, identically distributed random variables (Neter et al. 1983:110) . We inspected residual scatter diagrams, normal probability plots, and autocorrelation functions for each regression to verify this assumption. We determined the seven regression coefficients by ordinary least squares (OLS) using Minitab (1994) , and we checked the assumptions underlying the use of OLS using standard diagnostic analysis (Neter et al. 1983 :109-132, Weisberg 1985 . The regression analysis included calculation of degrees of freedom and a 95% confidence interval, thus ensuring that significant results reflected an adequate sample size. The inclusion of two sets of trigonometric terms in the model allowed the seasonal component to fit both annual and semiannual ''cycles'' in the abundance data, if present. The use of a third-order polynomial allowed for a flexible trend component with two inflections. This particular model formulation allowed the level of the dependent variable to change over time while the seasonal cycle was held fixed. It is possible to specify a model that would allow for a temporally evolving seasonal cycle, but the limited length of the record here (4 yr) would not allow such a model to be fitted reliably.
We compiled information on the nesting behavior and phenology of Samoan forest birds from several sources to interpret seasonal patterns in the census data. Unfortunately, no detailed life history studies of these species are available. We relied on published observations (Watling 1982 , Pratt et al. 1987 ) and personal observations, as well as a study of molt and breeding condition in museum specimens (Banks 1984) for life history information. We used raw data from Engbring and Ramsey's (1989) 1986 survey to assess the relative abundance of forest birds on Tutuila before the 1990 and 1991 hurricanes.
results
Our surveys recorded 16 of the 17 landbird species that occur on Tutuila: 12 resident natives, three nonnatives, and one nonbreeding migrant (Table 1 ). The one remaining landbird species, the nonnative but localized Rock Dove, Columba livia Gmelin, was not recorded. We analyzed variation in recorded abundance of the six most commonly recorded native landbirds. The most abundant species were the Wattled Honeyeater, Foulehaio carunculata Gmelin; Samoan Starling, Aplonis atrifusca Peale; and Purple-capped Fruit-dove, Ptilinopus porphyraceus Temminck, and they also were the most frequently observed species (recorded during 95, 92, and 62% of all surveys, respectively). The other three species that were observed frequently but were not as abundant were the Pacific Pigeon, Ducula pacifica Gmelin (32%); Collared Kingfisher, Halcyon chloris Scopoli (41%); and Cardinal Honeyeater, Myzomela cardinalis Gmelin (44%). The remaining species were not analyzed because they were recorded during too few surveys (<20%) to yield meaningful results.
The six most common landbirds exhibited little obvious change in abundance between years, but several species showed strong seasonal fluctuations in abundance ( Figure 2 ). The columbids in particular showed a regular, annual pattern of high and low detections in the dry and wet seasons, respectively. Seasonal variation also was discernable for the Samoan Starling, Wattled Honeyeater, and Collared Kingfisher.
We compared the results of the regression-based analysis of the census data by plotting four series for each taxon: the raw census data, the interannual trend component of the analysis, the seasonal component, and the irregular or residual component ( Figure  3 ). The components summarized patterns in the survey data and provided a focus for interpretation of the underlying ecological processes.
The interannual trend component for the Purple-capped Fruit-dove (Figure 3b ) showed no consistent pattern among stations between 1992 and 1996 and apparently accounted for little of the total temporal variability. Significant interannual trends occurred at some stations, which may imply variation over time in the environment at these stations. Because the regression model contained a cubic term (as well as linear and quadratic terms), the trend component sometimes showed two distinct inflections. Although these inflections represented real variation in the data detected by the regression model, they likely were not of biological importance. Roughly one-third of the stations showed this pattern ( Figure 3b ). However, the absolute amount of interannual variation in mean abundance found at these stations is low; most often the change was less than one bird during the 4 yr.
The regression equation was constructed to elucidate 6-and 12-month patterns in the raw data ( Figure 3c ); this periodicity is most likely if birds are tracking seasonal (climatic) variations. The seasonal component thus was the same from one year to the next. In the case of Purple-capped Fruit-doves, the seasonality in the raw data was so similar from year to year and among stations that the regression results described a very clear, syn- Note: Frequency data are presented only for native species recorded during surveys, 1992-1996. Guild codes refer to primary and secondary diet, after Watling (1982) and Trail (1994) . a N, native; E, endemic; I, introduced nonnative; M, migrant (nonbreeding). b o, omnivore; f, frugivore; c, carnivore; i, insectivore; n, nectarivore. chronous pattern for one modeled year. The amplitude of this seasonal variation (up to four birds) likely had biological significance (see Discussion). We found no systematic variation in the residual components ( Figure  3d ); this suggests that the regression assumptions were not seriously violated.
Among 210 regression analyses for each component, 5% of the F statistics would be significant (P a 0.05) by chance alone. In fact, however, a far greater proportion of F statistics was significant (28% for interannual trend, 23% for seasonality; see Appendix for tables of F statistics and P values). All spe- cies had significant interannual trends and seasonal changes at two or more stations. Systematic variation thus was characteristic of this data set, although patterns differed among species and stations. Seasonal cycles and interannual trends are patterns that reflect different underlying processes. Therefore, we present separately the results of the seasonality and interannual trend components of the regression analysis.
Seasonality
The patterns of seasonality in the abundance of bird species varied in amplitude and synchrony across the 35 stations (Figure 4) . The abundance of Purple-capped Fruit-doves showed significant (P a 0.05) seasonal patterns at 59% of all stations where they were recorded (Appendix). Wattled Honeyeaters had the next greatest proportion of significant seasonal patterns (26% of stations), and third was the Samoan Starling (20%). For the remaining species, fewer than 20% of stations had significant seasonal patterns. The seasonal component of the regression analysis had visually discernable patterns for five of six species (Figure 4) , although not all of these clear, graphical patterns were significant.
The abundance of Purple-capped Fruitdoves showed the most synchronous seasonal cycle, with the high positive deviation, or increase, from the average predicted abundance occurring between June and August (cool/dry season), and the high negative deviation, or decrease, between February and April (hot/ wet season). The abundance of Samoan Starlings had a less synchronous but seasonally similar response, with the increases occurring during the cool/dry season. The pattern for Wattled Honeyeaters showed a broad, low increase extending through most of the hot/ wet season (approximately December-April), with a group of stations peaking at a much higher level in December-January. Collared Kingfishers, although never abundant, had a low but synchronous increase above the average during the hot/wet season. Other species had less-definable seasonal patterns in their abundance, although the detection of all species appeared generally to increase during one season or the other (Table 2) .
Interannual Trends
Although individual stations had significant trends in species abundance over the 4 yr, a consistent trend of increase or decrease was not evident across all stations for any species ( Figure 5) . Trends in the abundance of each species were features of particular stations or spatially clumped groups of stations. Wattled Honeyeaters, Samoan Starlings, and Purplecapped Fruit-doves had the greatest number of stations with significant changes in abundance between 1992 and 1996. Wattled Honeyeaters had significant (P a 0.05) trends at 49% of all stations. Purple-capped Fruitdoves and Samoan Starlings had significant interannual trends at 38 and 37% of stations, respectively. At a few stations, there was an increase in recorded numbers of Purplecapped Fruit-doves between 1992 and 1996, and at other stations there was a decline in numbers of Samoan Starlings and Cardinal Honeyeaters.
prehurricane forest bird abundance. Five weeks of surveys on Tutuila in June and July of 1986 using methods identical to ours (Engbring and Ramsey 1989) provided one short-term estimate of prehurricane abundance levels, although the differences in station locations and observers and the timing and duration of these surveys prohibit rigorous comparison. Nevertheless, a qualitative comparison of the 1986 data (Engbring and Ramsey 1989) with a subset of the 1992-1996 data suggests that significant declines in these six bird species did occur in American Samoa after 1986 (Figure 6 ). Presumably these declines were attributable to Hurricanes Ofa (1990) and Val (1991), which were both unusually severe storms. In this comparison, numbers of most species have remained at less than half of their 1986 average observed abundance. sonality, but specific data about these traits are lacking for most species. Because of the length of the record (only 4 yr), we cannot conclude from the interannual variations we observed in some species that overall population changes took place, except perhaps in the Wattled Honeyeater. These changes do suggest, however, that both the monitoring and analytic methods are sensitive enough to yield information about population changes in these species over a longer period. The layout of survey stations could be altered to target vocal, native species with insufficient observations in this data set to document either intra-or interannual patterns, such as the Many-colored Fruit-dove, Ptilinopus perousii Peale, and the Polynesian Starling, Aplonis tabuensis Gmelin. For other native species not included in the current analysis, different survey methods may be needed.
Seasonal Variation in Abundance
Seasonal patterns in the observed abundance of Samoan birds may be influenced by one of two situations. First, the number of birds may be essentially constant at a station yearround, but their vocalization and, hence, detection may change seasonally. For example, columbids typically are more vocal during courtship and nesting. Second, the actual number of birds present at a station may change seasonally. Because Samoan land birds are not known to migrate sensu stricto between islands (Pratt et al. 1987 , Watling 2001 , seasonal changes in numbers would involve local, intraisland movements to exploit resources that are patchily distributed in space and time. Such localized movements have been described in tropical bird communities elsewhere (Levey 1988 , Loiselle 1988 , Innis 1989 , including Hawai'i (Simon et al. 2002) . In addition, observed numbers also may increase seasonally with the fledging of young birds. This may be the case for the kingfisher, starling, and honeyeaters, because all apparently engage in frequent contact calling among family members (Dylan Kesler, pers. comm.; H.B.F., pers. obs.). Juvenile pigeons and doves, in contrast, do not vocalize conspicuously until they are mature ( Jeffrey Sailer, pers. comm.) . One outstanding feature of the seasonal patterns for the most abundant species shown in Figure 4 is that they varied synchronously. Because the 35 stations represent a range of habitat types, elevations, and locations around the island, this uniformity strongly suggests that no species systematically moved en masse between locations or habitat types during the year.
Given the synchrony among all stations in the Purple-capped Fruit-dove (Figure 4) , seasonal patterns in Samoan columbids probably represent changes in detectability rather than in absolute numbers. Craig (1996) drew a similar conclusion about the Mariana Fruitdove, Ptilinopus roseicapilla Lesson, on Saipan Note: These pairs of means illustrate the average variation in detection of these species at 35 stations during 1 yr modeled by the regression analysis (see Figures 3 and 4) . Most species were detected in greater abundance during either the dry season (MayNovember) or the wet season (December-April). Engbring and Ramsey (1989) in locations similar to the native forest transects 1, 2, 3, and 6 of the current study (see Figure 1) . Data from 1992-1996 are from surveys in July on these same four transects (25 stations).
based on comparison of peaks in recorded abundance with observations of nesting activity. Male columbids typically vocalize to defend territories during courtship and nesting (Goodwin 1970; J. Sailer, pers. comm.) , and this probably is the case in Samoa. Reproductive activity in Purple-capped Fruit-doves and Pacific Pigeons occurs during the early dry season ( June-July), when peak numbers were recorded (pers. obs.; P. Trail, pers. comm.). Gonad measurements from museum specimens provide additional evidence that American Samoan columbids nest during the dry season (Banks 1984) . Breeding condition and molt indicate that the Samoan Starling nests during the dry season as well (Amerson et al. 1982 , Banks 1984 , which also is when peak abundance was recorded (Figure 4 ). This season, approximately April through September, also is when Dysoxylum spp., trees species that provide an abundant and preferred food for Samoan Starlings, are fruiting (Trail 1994) . Thus, both breeding season vocalization and concentration of birds at food sources may explain the seasonal pattern in the observed numbers of starlings.
In the Wattled Honeyeater, a highly vocal species that nests year-round (H.B.F., pers. obs.; Banks 1984), seasonal variation in detection may be influenced primarily by gregarious concentration to exploit specific resources rather than by breeding behavior Briffa 1982, Collins et al. 1983 ). For example, Wattled Honeyeaters showed a high peak in abundance at four stations in December and January (Figure 4 ). These stations harbor large, reproductive individuals of Syzygium inophylloides, a native canopy tree that flowers during these months and produces nectar that honeyeaters favor (Trail 1994) . We counted the greatest numbers of Wattled Honeyeaters at these stations while they fed on Syzygium nectar. Collared Kingfishers are solitary or paired birds that vocalize on territories, especially during courtship and nesting (Fry et al. 1992:180; D. Kesler, pers. comm.) . Unlike Wattled Honeyeaters, Collared Kingfishers have a well-defined nesting season (Banks 1984; D. Kesler, pers. comm.) . The kingfisher's behavior and pattern of detection, then, may reflect territorial vocalization during the hot/wet season.
Interannual Variation in Abundance
The detection of interannual trends is highly sensitive to abundance (Thomas 1996) , and this sensitivity was manifested in two ways here. First, the proportion of stations with significant trend components was greatest in abundant species. Therefore, the lessabundant species, such as the Cardinal Honeyeater and Collared Kingfisher, might have registered an increase or decrease in abundance had they been recorded in higher numbers overall. The absence of evidence thus does not necessarily mean that no interannual changes in abundance occurred. Second, in low-abundance species, a significant increase or decrease at a single station may be biologically insignificant, if the species in question was recorded only once or twice at that station. This is the case for changes in the detected abundance of Pacific Pigeons at a few stations.
No species, with the possible exception of the Wattled Honeyeater, shows overall decline or increase in abundance between 1992 and 1996. The length of this study probably is not sufficient to document long-term, islandwide trends in population nor to evaluate the recovery of some species since Hurricanes Ofa and Val and the associated opportunistic hunting (Trail and Tualaulelei 1992, Craig et al. 1994) , although the comparison of our data with those of Engbring and Ramsey (1989) (Figure 6 ) suggests persistent low numbers. In addition, the lack of information about the life history and movements of these species hinders interpretation of localized changes in abundance in some species. For example, increased detections of Purplecapped Fruit-doves at particular stations over the 4 yr may reflect redistribution of adults in response to changing habitat rather than recruitment of young birds into the population.
Species Excluded from Analysis
Because of limitations of the survey methodology, our analysis excludes the Banded Rail, PACIFIC SCIENCE . January 2004 Gallirallus philippensis Linnaeus, and the White-rumped Swiftlet, Collocalia (Aerodramus) spodiopygia Peale, which both are relatively abundant but vocally cryptic. The survey method and layout of transects did not adequately sample other land-bird species because of their specialization (e.g., Purple Swamphen, Porphyrio porphyrio Linnaeus, a plantation and wetland bird) or general rarity (e.g., Many-colored Fruit-dove). Some species probably are more abundant than was recorded by our surveys. For example, the Pacific Pigeon apparently is vocally cryptic where it is hunted Freifeld 1998, Steadman and Franklin 2000; H.B.F., pers. obs.) , and the Polynesian Starling is more cryptic and perhaps less abundant overall in Samoa than elsewhere in its range (H.B.F., pers. obs.). The Cardinal Honeyeater is most abundant in village and urban habitats (Freifeld 1999 ), which were not sampled in our study. With these exceptions, the recorded relative abundance of species reported here probably is fairly accurate for the locations and habitats surveyed.
conclusions Analysis of the 4-yr time series from Tutuila yielded well-defined seasonal patterns in forest birds on this tropical island. Localized interannual changes were registered in the abundance of some species, indicating the value of continued monitoring for the detection of long-term population trends. The seasonal variation in bird numbers documented on Tutuila indicates that data from single surveys of island birds may inaccurately record relative abundance and fail to record systematic variability over time. On Tutuila, for example, if Purple-capped Fruit-doves are sampled only during October, the result will be lower recorded abundance overall and more homogeneous distribution among habitats than if this species is sampled during June. These important artifacts of limited surveys may be expected in any Pacific Island environment; a baseline monitoring program thus is essential to accurately establish the distribution and relative abundance of native island birds for conservation purposes. In American Samoa, given the increasing human population and the likely increase in land clearing and development, continued monitoring of land birds is critical in tracking species' abundance over longer periods.
At least 1 yr of monthly surveys at a welldispersed and widely representative array of sites on an island is required to document the seasonal patterns of detection in most forest bird species. Multiple years may be necessary to capture subtle seasonal variation in uncommon species. This information can be used to guide research priorities and to make efficient decisions about future monitoring and conservation strategies.
Finally, little is known of the resource requirements, reproductive behavior, or population dynamics of Samoan and other Polynesian land birds. Life history and autecological studies are sorely needed to tie the patterns described here to biological traits or ecological requirements that may influence species' responses to environmental change. Such studies will provide valuable information for interpreting temporal variation and assessing conservation issues for forest birds on Tutuila and elsewhere in the Pacific. [Wattled Honeyeater, Samoan Starling, and Purple-capped Fruit-dove] have the greatest number of stations with significant statistics, and less abundant species have fewer. However, the level of significance is unrelated to recorded abundance at individual stations (Freifeld 1998) . A significant interannual trend may reflect an increase or decrease over time, or it may reflect incidental occurrence of a species at a particular station. Stations where no birds were recorded are denoted by an asterisk.)
